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MH
E N V I R O N M E N T A L  Q U A L I T Y  B O A R D

September, 1999

To Interested Minnesotans:

The GEIS on Animal Agriculture is a statewide study authorized and funded by the 1998 Minnesota
Legislature and ordered by the EQB. The Legislature directs the EQB to “. . .examine  the long-term
effects of the livestock industry as it exists and as it is changing on the economy, environment and
way of life of Minnesota and its citizens.”

The intent of the GEIS is twofold: 1) to provide balanced, objective information on the effects of
animal agriculture to future policymakers; and 2) to provide recommendations on future options for
animal agriculture in the state. The success of the GEIS on Animal Agriculture will be measured by
how well it educates and informs government officials, project proposers, and the public on animal
agriculture, and the extent to which the information is reflected in future decisions and policy
initiatives, made or enacted by Minnesota state and local governments.

The GEIS consists of three phases during the period summer 1998 through summer 2001: scoping
the study; studying and analyzing the 12 scoped topics; and drafting and finalizing the GEIS. The
EQB has established a 24-member Advisory Committee to provide advise to EQB during all phases
of the GEIS. The scoping phase of the GEIS was completed in December of 1998.

This literature summary is the first step in the second phase aimed at study and analysis of the 12 key
topics. This summary is intended to inform the Environmental Quality Board (EQB) members, EQB
staff, and the Advisory Committee on the “Feedlot  GEIS” scoping questions and research needed for
adequate completion of the GEIS. The EQB would like to acknowledge the time and effort of the
Advisory Committee members who provided invaluable input in the development of this “tool” for
use throughout the GEIS process.

The literature summary is formatted to address the 12 topics of concern and 56 study questions
outlined in the Feedlot GEIS Scoping Document (www.mnnlan.state.mn.us).  Any conclusions or
inferences contained in this report are those of the authors and do not necessarily reflect the positions
of the EQB or the Feedlot GEIS Advisory Committee.

The EQB would like to make this literature summary available to others interested in the effects of
animal agriculture. Copies of this literature summary will be available for use in the Minnesota
Plannin&QB  Library: 300 Centennial Building, 658 Cedar Street, St. Paul. The Library will also
house copies of the key literature review articles and the searchable database compiled as part of 658 Cedar St.
this literature review. A limited number of copies of this literature summary will be St. Paul, MN 55155
printed for distribution at cost.

Telephone:

For further information on the GEIS or this literature summary please contact the EQB at
651-296-9535.

651-296-3985

Facsimile:
651-296-3698

TTY:

a---‘ssioner,  Minnesota Department of Agriculture and

800-627-3529800-627-3529

www.mnplan
state.mn.us
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recycled content

Chair, Minnesota Environmental Quality Board
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EXECUTIVE SUMMARY

Animal agriculture can have a variety of both positive and negative impacts on human
health through occupational exposure, other environmental exposures, and exposures
through consuming the product.  Many of the environmental exposures are addressed in
other sections of the GEIS literature review.  The present report looks at human health
concerns through occupational, direct environmental, and consumer pathways.

While human health risks can be associated with different types of animal production
systems, it is difficult to make direct comparisons between systems.  Most of the human
health literature reviewed was not explicit about the type of production system studied.
There are countless variations of animal production systems, making all but general
classifications of systems nearly impossible in a project of this scope.  In addition, there
is a preponderance of research focused on confinement production systems and very little
research focused on outdoor, alternative, and other types of systems.  This report reflects
that focus on confinement systems.  For these reasons, there is little information
contained in this report that compares the human health effects of different types of
animal production systems.  Unfortunately, this leaves key systems-level questions,
especially important in the search to prevent or mitigate human health risks in animal
agriculture, unanswered.

For workers in the industry, there are various airborne exposures and other workplace
hazards such as traumatic injuries.  For neighbors there are air-, water-, soil-, and fly-
borne exposures. For consumers of the product, there are environmental health threats
associated with contaminated foods and potentially negative nutritional effects.  For other
consumers, there are exposures from microbial contamination that affect other foods and
water supplies, including possible exposure to antibiotic resistant pathogens.

There are several regulations aimed at protecting human health, including those related to
animal production (antimicrobial use, airborne emissions, disease control, worker safety)
and those related to animal products processing and sale.  While there are few worker
safety regulations focusing exclusively on agriculture, existing OSHA regulations apply
to animal production in many cases and can also serve as a guideline for employers to
develop their own safety practices.  The effectiveness of food and meat inspection
regulations cannot be measured directly and indirect measures, such as prevalence of
food-borne disease, are questionable.

Production agriculture is the nation’s second most dangerous industry with the greatest
number of injuries occurring on beef, hog, and sheep operations.  Working in
confinement operations presents a number of health and safety risks to the employee,
such as traumatic injury, hearing loss, dermatologic conditions and possible zoonotic
infections.  Prevention of injuries can be accomplished through engineering (facilities
design), providing guards on moving machinery, wearing gloves, and education.

Two of the most significant human health issues are antibiotic (antimicrobial) resistance
and antibiotic residues.  Concern about the increasing resistance in bacteria that are
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relevant in human diseases has been a controversy for decades but only recently has there
developed some clear indication that animal feeding practices are involved.  It has been
clearly established that some animal pathogens, which are resistant to antimicrobial
agents, including antibiotics, are transmitted to humans. These are called zoonotic
pathogens.  Five recent published studies have demonstrated the link between
antimicrobial use in food animals and the transfer of resistant Campylobacter to human
patients, including a very recent study in Minnesota.

Antibiotic residues in food are a problem of much less significance than the development
of resistant strains of pathogens in living animals.  This is due to the mandatory residue
testing of meat and milk and educational efforts by USDA and the livestock industries.
Further improvement is possible by increasing voluntary residue avoidance programs on
the farm.

There is concern about the human health risks associated with steroid implants and
Bovine Somatotropin used in animal production.  However, they have not been clearly
substantiated.

Substantial scientific literature exists that human health is adversely affected by the
transmission of a number of toxic and noxious agents via the air.  Large animal
production units are a source of air transmission of toxic and noxious agents, such as
gases, dust, odors, and biogenic particles.  Those generated within animal and poultry
confinement facilities can adversely affect health of people working in those
environments and potentially the health of people living or working near such facilities.
Acute health effects are particularly common and frequently involve the respiratory
system.  Some chemicals have been documented to cause fatalities such as hydrogen
sulfide in manure pits.  The effects of odors are potentially serious and include loss of
appetite, poor respiration, nausea, vomiting and mental distress.

Water-, soil-, and fly-borne pathogens and nutrients are also a concern.  Pathogens may
be transmitted to humans from animal wastes through contaminated surface drinking
water supplies, contaminated ground water supplies, or direct contact with contaminated
environment e.g., recreational use of water.  Some incidents of human disease attributable
to contact with livestock waste have been reported.  Water-borne nitrate represents a
health risk to infants under the age of six months, because it can cause an acute and
potentially fatal condition called methemoglobinemia. Insects, especially flies, are a
potential vehicle for the transmission of human disease from manure, dead animal
carcasses, and other animal wastes.  Escherichia coli (E. coli), Salmonella spp. and
Campylobacter jejuni are candidates for transmission by flies.  However, the literature on
this subject is ambivalent.  More research is needed to determine the extent to which fly-
borne microorganisms are transmitted to humans and cause illness, and on the control of
flies in farming.

A wide variety of food-borne disease organisms exist in animal products.  Many of these
newly emerging diseases have a significant impact on human health (including “external”
impacts on people who are not eating the food that was responsible for the pathogens in
the environment) and economic impact on the livestock industry.  Children, pregnant



Literature Summary of the GEIS on Animal Agriculture                     UNIVERSITY OF MINNESOTA

K–3

women, the elderly, and the immunocompromised are most likely to develop severe
symptoms and serious consequences.  An extremely large literature exists but the
development of “emerging pathogens,” newer microorganisms that account for a rapidly
escalating number of cases of human illnesses, indicates that knowledge gaps are likely to
be constantly appearing as organisms alter characteristics.  More information is needed
on management practices, pre-cooking, probiotics, and impact of antimicrobial agents.
Consumer education regarding the proper cooking, storage and handling of animal
products and all foods is still necessary.

Animal products do make positive contributions to human health by providing essential
nutrients.  Consumption of animal products has been statistically associated through
epidemiological studies with increased mortality and morbidity in Western populations.
However, controlled laboratory studies designed to analyze these statistical associations
have not been able to identify any causative mechanism and thus have not been able to
validate these statistical associations.

In terms of which segments of the population are most susceptible to health problems
related to animal agriculture, for occupational injuries it is obviously farm workers,
especially those who are new and untrained.  For airborne contaminants, workers and
neighbors are most at risk where geographical factors increase their exposure.  For food
borne microbial diseases, the young, elderly and immunocomprimised are the most likely
to develop severe symptoms and serious consequences.  They are also potentially most
vulnerable to pathogens transmitted by water, soil, and flies; and to resistant strains.
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